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LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the gel solid polymer electrolyte cell by which the generation-of~electrical-energy 
object with which a positive electrode and a carbon negative electrode come to counter through a 
gel giant-molecule solid electrolyte was held in the sheathing inside of the body said gel solid 
polymer electrolyte A polymerization nature compound, the electrolytic solution, and 1,1,3, and 
3-tetramethyl butylperoxyneodecanoate, T-butylperoxy neodecanoate, t-hexyl peroxy pivalate, 
t-hexyl peroxy 2-ethylhexanoate, t-hexyl peroxy isopropyl MONOKABONETO, The gel solid polymer 
electrolyte cell characterized by the pregel solution containing the polymerization initiator chosen 
from the group which consists of t-hexyl peroxy benzoate and t-hexylperoxy neodecanoate being 
the thing which comes to carry out heat hardening. 

[Claim 2] It is the gel solid polymer electrolyte cell characterized by carrying out heat hardening of 
the pregel solution with which the above-mentioned gel solid polymer electrolyte contains a 
polymerization nature compound and an electrolyte in the gel solid polymer electrolyte cell by which 
the generation of electrical energy object with which a positive electrode and a carbon negative 
electrode come to counter through a gel giant molecule solid electrolyte was held in the sheathing 
inside of the body in a sheathing body , making the electrolytic solution hold in the network 
structure of a giant molecule , and being formed in one with said positive electrode and the carbon 
negative electrode . 

[Claim 3] Said gel giant-molecule solid electrolyte is a gel solid polymer electrolyte cell according to 
claim 2 characterized by being the thing which comes to contain the polymerization initiator chosen 
from the group which consists of 1, 1, 3, and 3-tetramethyl butylperoxyneodecanoate, t-butylperoxy 
neodecanoate, t-hexyl peroxy pivalate, t-hexyl peroxy 2-ethylhexanoate, t-hexyl peroxy isopropyl 
MONOKABONETO, t-hexyl peroxy benzoate, and t-hexylperoxy neodecanoate. 

[Claim 4] It is the manufacture approach of a gel solid polymer electrolyte cell of coming to hold the 
generation-of^electrical-energy object with which a positive electrode and a carbon negative 
electrode come to counter through a gel giant-molecule solid electrolyte in the sheathing inside of 
the body. The process which a positive electrode and a carbon negative electrode are made to 
counter through a porous body, and is made with a generation-of-electrical-energy element. To the 
process which holds the above-mentioned generation-of~electrical-energy element in the sheathing 
inside of the body, and the above-mentioned sheathing inside of the body in which the 
generation-of^electrical-energy element was held, a polymerization nature compound, The 
manufacture approach of the gel solid polymer electrolyte cell characterized by having the pregel 
solution impregnation process of pouring in the pregel solution containing the electrolytic solution 
and a polymerization initiator, and the gelation process which heats the above-mentioned sheathing 
object with which the pregel solution was poured in, and gels a pregel solution. 

[Claim 5] Said gelation process is the manufacture approach of the gel solid polymer electrolyte cell 
according to claim 4 characterized by heating after sealing the sheathing object with which the 
pregel solution was poured in. 

[Claim 6] Said polymerization initiator is the manufacture approach of the gel solid polymer 
electrolyte cell according to claim 4 or 5 characterized by being chosen from the group which 



consists of 1, 1, 3 V and 3-tetramethyl butylperoxyneodecanoate, t-butylperoxy neodecanoate, 
t-hexyl peroxy pivalate, t-hexyl peroxy 2~ethylhexanoate, t-hexyl peroxy isopropyl 
MONOKABONETO, t-hexyl peroxy benzoate, and t-hexylperoxy neodecanoate. 
[Claim 7] The manufacture approach of claims 4 and 5 characterized by using the sheathing object 
of the shape of flat [ which consists of an aluminum laminate material ] as said sheathing object, or 
a gel solid polymer electrolyte cell given in six. 

[Claim 8] The concentration of said polymerization initiator is the manufacture approach of claims 4, 
5, and 6 characterized by being 0.01 % of the weight or more and 5 % of the weight or less to said 
pregel solution, or a gel solid polymer electrolyte cell given in seven. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the gel solid polymer electrolyte cell which made 

the electrolytic solution hold to a solid polymer electrolyte. 

[0002] 

[Description of the Prior Art] Since the cell using a solid polymer electrolyte does not have fear of 
breakage on the device resulting from a liquid spill etc. and a solid polymer electrolyte serves as a 
separator, it has the description of being easy to miniaturize a cell. However, since its contact 
nature to an active material is bad while a solid electrolyte is inferior to ion conductivity compared 
with a liquid electrolyte, it has the technical problem that sufficient cell capacity is hard to be 
obtained. Then, the gel solid polymer electrolyte cell using both the liquid electrolyte and the solid 
polymer electrolyte as a means to conquer such a trouble in recent years is being developed and 
put in practical use. 

[0003] A gel solid polymer electrolyte makes a liquid electrolyte hold in the network structure of a 
macromolecule by gelation, and since contact nature with an active material is good and contains a 
liquid electrolyte compared with the conventional solid electrolyte, it is excellent also in ion 
conductivity. Furthermore, since the electrolytic solution is shut up in the network structure, while 
being able to prevent a liquid spill, since it is flexible, the configuration free nature in a cell design is 
high. 

[0004] After applying to a positive electrode or a negative electrode conventionally the pregel 
solution which consists of a polymerization nature compound, the electrolytic solution, and a 
polymerization initiator as the production approach of such a gel solid polymer electrolyte cell, 
heating etc. is carried out, the gel solid polymer electrolyte film is formed in an electrode surface, 
and the approach of holding in after an appropriate time at sheathing objects, such as a cell can, and 
the approach of sandwiching the gel solid polymer electrolyte film produced beforehand between the 
forward negative electrodes, and holding in a sheathing object in this condition are adopted. 
[0005] However, although the electrolytic solution is held in the network structure of a 
macromolecule, if a pressure is added during fabrication operation, the electrolytic solution will leak 
and come out of a gel solid polymer electrolyte. Moreover, the gel solid polymer electrolyte film is 
beforehand formed, for example on the electrode plate, if it is going to adopt the approach of cutting 
and using this electrode plate for predetermined size, the electrolytic solution will leak, it will come 
out from a cutting plane, and the problem of making a manufacture machine corrode etc. will arise. 
In order to avoid this problem, it is necessary to prepare the electrode plate with the gel solid 
polymer electrolyte film set by cell size from the beginning, or the gel solid polymer electrolyte film, 
and now, a cell cannot be produced efficiently. 

[0006] Moreover, polymerization initiators, such as a benzoyl peroxide currently used conventionally, 
have the problem that the unreacted radical which remains becomes the cause which checks a cell 
reaction while a polymerization hardening reaction does not fully progress, since a polymerization 
acceleration operation will become weak if the electrolytic solution exists. For this reason, the 
technical problem that the gel solid polymer electrolyte cell which has engine performance sufficient 
with the conventional technique was not efficiently producible occurred. 



[0007] 

[Problem(s) to be Solved by the Invention] This invention tends to offer a means by which a highly 
efficient gel solid polymer electrolyte cell is efficiently producible, in view of the above-mentioned 
technical problem. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned object, invention according 
to claim 1 In the gel solid polymer electrolyte cell by which the generation-of-electrical-energy 
object with which a positive electrode and a carbon negative electrode come to counter through a 
gel giant-molecule solid electrolyte was held in the sheathing inside of the body Said gel 
giant-molecule solid electrolyte A polymerization nature compound, the electrolytic solution, and 1, 
1, 3 t and 3-tetramethyl butylperoxyneodecanoate, T-butylperoxy neodecanoate, t-hexyl peroxy 
pivalate, t-hexyl peroxy 2-ethylhexanoate, t-hexyl peroxy isopropyl MONOKABONETO, The pregel 
solution containing the polymerization initiator chosen from the group which consists of t-hexyl 
peroxy benzoate and t-hexylperoxy neodecanoate is characterized by being the thing which comes 
to carry out heat hardening. 

[0009] Polymerization initiators, such as 1, 1 and 3 in the above-mentioned configuration, and 
3-tetramethyl butylperoxyneodecanoate, can demonstrate the polymerization acceleration operation 
excellent also in the bottom of the existence of the electrolytic solution. Therefore, according to the 
above-mentioned configuration, polymerization hardening of the polymerization nature compound in 
a pregel solution is fully carried out, and the gel solid polymer electrolyte with which the electrolytic 
solution was powerfully held in the network structure of a macromolecule is formed. Furthermore, it 
has the property that the unreacted radical of the above-mentioned polymerization initiator has 
checking [ little ] a cell reaction. As mentioned above, according to the above-mentioned 
configuration, the gel solid polymer electrolyte cell of high capacity with little fear of degradation of 
the cell engine performance or breakage on a device resulting from a liquid spill of the electrolytic 
solution is obtained. 

[0010] In the gel solid polymer electrolyte cell by which the generation-of-electrical-energy object 
with which a positive electrode and a carbon negative electrode come to counter through a gel 
giant-molecule solid electrolyte was held in the sheathing inside of the body , the above-mentioned 
gel solid polymer electrolyte carries out heat hardening of the pregel solution containing a 
polymerization nature compound and an electrolyte in a sheathing body , the electrolytic solution is 
made to hold in the network structure of a giant molecule , and invention according to claim 2 is 
characterized by be formed in one with said positive electrode and the carbon negative electrode . 
[001 1] A gel solid polymer electrolyte can be dynamically arranged in the gap of the forward 
negative electrode in the impossible form which is not as it is this configuration. And since the gel 
solid polymer electrolyte which did in this way, formed and has been arranged also contains a liquid 
electrolyte (electrolytic solution), it is excellent in ion conductivity, and since polymerization 
hardening is carried out in the condition of moreover having got used to a positive/negative 
two-electrodes front face enough, it is excellent also in the adhesion of an electrode surface and a 
gel solid polymer electrolyte. As mentioned above, according to the above-mentioned configuration, 
while excelling in the resistance over external force, a cell with a big cell capacity with little cycle 
degradation is obtained. 

[0012] Invention according to claim 3 is characterized by being the thing which comes to contain the 
polymerization initiator chosen from the group which said gel macromolecule solid electrolyte 
becomes from 1,1,3, and 3-tetramethyl butylperoxyneodecanoate, t-butylperoxy neodecanoate, 
t-hexyl peroxy pivalate, t-hexyl peroxy 2-ethylhexanoate, t-hexyl peroxy isopropyl 
MONOKABONETO, t-hexyl peroxy benzoate, and t-hexylperoxy neodecanoate in a gel solid polymer 
electrolyte cell according to claim 2. 

[0013] As described above, since it is also rare for polymerization initiators, such as 1, 1, 3, and 
3-tetramethyl butylperoxyneodecanoate, to demonstrate the polymerization acceleration operation 
excellent also in the bottom of the existence of the electrolytic solution, and for an unreacted 
radical to check a cell reaction, according to this configuration, a gel solid polymer electrolyte highly 
efficient one layer with a high discharge capacity is obtained. 



[0014] Invention according to claim 4 is the manufacture approach of a gel solid polymer electrolyte 
cell of coming to hold the generation-of-electrical-energy object with which a positive electrode and 
a carbon negative electrode come to counter through a gel giant-molecule solid electrolyte in the 
sheathing inside of the body. The process which a positive electrode and a carbon negative 
electrode are made to counter through a porous body, and is made with a 
generation-of^electrical-energy element, To the process which holds the above-mentioned 
generation-of-electrical-energy element in the sheathing inside of the body, and the 
above-mentioned sheathing inside of the body in which the generation-of-electricaHenergy element 
was held, a polymerization nature compound, It is characterized by having the pregel solution 
impregnation process of pouring in the pregel solution containing the electrolytic solution and a 
polymerization initiator, and the gelation process which heats the above-mentioned sheathing object 
with which the pregel solution was poured in, and gels a pregel solution. 

[0015] Setting in this configuration, the above-mentioned porous body is a member which acts so 
that a pregel solution may be absorbed and held. If it puts into the sheathing inside of the body in 
the condition of having made this porous body intervening between a positive electrode and a 
carbon negative electrode and a pregel solution is poured in, a pregel solution will permeate a porous 
body and will be held. Therefore, if this sheathing object is heated, a gel solid polymer electrolyte 
can be certainly formed and arranged between a positive electrode and a carbon negative electrode. 
And the gel solid polymer electrolyte formed by doing in this way becomes what was excellent in ion 
conductivity since the electrolytic solution was included, and was stuck to the electrode surface. 
Therefore, cell engine performance, such as discharge capacity, improves notably. 
[0016] Here, as whenever [ in the above / stoving temperature ], 80 degrees C or less are desirable, 
and it is good to consider as 40 degrees C - 80 degrees C more preferably. While a possibility that 
an electrolyte salt and a polymerization initiator may decompose that it is the temperature 
exceeding 80 degrees C arises, it is because a polymerization will not fully progress that it is less 
than 40 degrees C. 

[0017] In the manufacture approach of a gel solid polymer electrolyte cell according to claim 4, 
invention according to claim 5 is characterized by heating, after said gelation process seals the 
sheathing object with which the pregel solution was poured in. 

[0018] Since a generation-ol^electrical-energy element is intercepted by sealing with an external 
environment and it becomes unnecessary to consider external-environment conditions (for example, 
existence of humidity and oxygen etc.) after that, a heat hardening activity becomes easy. Moreover, 
it is because the configuration (cell configuration) of a sheathing object is decided by sealing, so the 
configuration stability of a cell can be raised if polymerization hardening is carried out in this phase. 
[0019] Invention according to claim 6 is characterized by being chosen from the group which said 
polymerization initiator becomes from 1,1,3, and 3-tetramethyl butylperoxyneodecanoate, 
t-butylperoxy neodecanoate, t-hexyl peroxy pivalate, t-hexyl peroxy 2-ethylhexanoate, t-hexyl 
peroxy isopropyl MONOKABONETO, t-hexyl peroxy benzoate, and t-hexylperoxy neodecanoate in 
the manufacture approach of a gel solid polymer electrolyte cell according to claim 4 or 5. 
[0020] As mentioned above, since polymerization initiators, such as 1, 1, 3, and 3-tetramethyl 
butylperoxyneodecanoate, can raise the cell engine performance (especially discharge capacity) 
notably compared with the case where the conventional polymerization initiators, such as a benzoyl 
peroxide, are used since it excelled in the polymerization acceleration operation etc., according to 
this configuration, the gel solid polymer electrolyte cell of the further excellent engine performance 
is obtained. 

[0021] Invention according to claim 7 is characterized by using the sheathing object of the shape of 
flat [ which consists of an aluminum laminate material ] as said sheathing object in the manufacture 
approach of claims 4 and 5 or a gel solid polymer electrolyte cell given in six. 

[0022] Since the configuration degree of freedom is high in it being a cell using such construction 
material since the aluminum laminate material is flexible, it becomes easy to mount in the limited 
space (for example, gas hold up in a device). However, by the cell with a high configuration degree of 
freedom using a liquid electrolyte, it becomes easy to produce problems, such as a bias of the 
electrolytic solution, and breakage of the device by liquid spill. On the other hand, such a problem 
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does not arise that it is the cell of the above-mentioned configuration. That is, when this invention 
approach is applied to this using the sheathing object of. the shape of flat [ which consists of an 
aluminum laminate material 1 a cell with much more sufficient user-friendliness nature can be 
constituted. 

[0023] Moreover, since the activity for containing a generation-of-electrical-energy object to the 
flat-like sheathing inside of the body as it is this invention manufacture approach which carries out 
polymerization hardening of the pregel solution in a sheathing body, and is made with a gel solid 
polymer electrolyte becomes easy, it is effective in the productivity of a cell increasing. 
[0024] Invention according to claim 8 is characterized by the concentration of said polymerization 
initiator being 0.01 % of the weight or more and 5 % of the weight or less to said pregel solution in 
the manufacture approach of claims 4, 5, and 6 or a gel solid polymer electrolyte cell given in seven. 
[0025] Although clarified by after-mentioned drawing 3 , if the addition concentration and discharge 
capacity of a polymerization initiator have correlation and a polymerization initiator is added to a 
pregel solution in 0.01 % of the weight or more and 5% of the weight or less of the range, discharge 
capacity will increase notably. 
[0026] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is clarified based 
on an example. 

[0027] The whole solid polymer electrolyte cell structure concerning the gestalt of operation of this 
invention is explained referring to introduction, drawing 1 , and drawing 2 . Drawing 1 is the front 
view of a cell, in a sign 1, the body section of a sheathing object and 4 show the sheathing object 
top seal section, and, as for a positive-electrode charge collector and 2, 5 shows the bottom seal 
section of a sheathing object, as for a negative-electrode charge collector and 3. Moreover, drawing 
2 is a mimetic diagram in the A-A view cross section of drawing 1 , and a sign 1 0 is the gel solid 
polymer electrolyte with which a positive electrode and 1 1 were carried out at the negative 
electrode, and maintenance formation of 12 was carried out at the porous body (a porous body is 
un-illustrating). In addition, 1-5 of drawing 2 are the same member as 1-5 of drawing 1 . 
[0028] The cell of the above-mentioned structure was produced as follows. 

What mixed the lithium content diacid-ized cobalt, graphite powder (electric conduction agent) and 
KETCHIEN black (electric conduction agent) which were heat-treated at the temperature of 700 
degrees C - 900 degrees C of positive electrodes, and a fluororesin (binder) by the weight ratio of 
90:3:2:5 was applied to both sides of the positive-electrode charge collector 1 which consists of 
aluminium foil (thickness of 20 micrometers) with a doctor blade method. Then, vacuum heat 
treatment was carried out at 100-150 degrees C, and it made with the positive electrode, the 
thickness of active material layer one side of this positive electrode — 80 micrometers — it is — 
an electrode surface product — 52cm2 it was . 

[0029] What mixed the graphite powder (mean particle diameter of 5-50 micrometers) as a 
negative-electrode active material and the fluororesin which is a binder by the weight ratio of 95:5 
was applied to one side of the negative-electrode charge collector 2 which consists of copper foil 
(thickness of 16 micrometers) with a doctor blade method. Then, vacuum heat treatment was 
carried out at 100-150 degrees C, and it made with the negative electrode, the thickness (only one 
side) of a negative-electrode active material layer — 65 micrometers — it is — an electrode 
surface product — 58cm2 it was . 

[0030] The aluminum laminate material of five layer systems which consist of the assembly 
polypropylene / denaturation polypropylene / aluminum / denaturation polypropylene / 
polypropylene of a cell was used as 2 chip boxes, and the seal of the parts other than superposition 
and top seal section 4 was carried out. In addition, drawing 1 omits the seal section which is parallel 
to a longitudinal direction, and is drawn. 

[0031] The above-mentioned positive electrode was put between that inside (a 
generation-of-electrical-energy element is said for the thing of this condition), after inserting in a 
cell sheathing object (refer to drawing 2 ), the top seal section 4 was carried out thermal melting 
arrival, and carried out [ the porosity polyethylene film (porous body) was turned on the active 
material layer side of the above-mentioned negative electrode at the two superposition chip box, ] 



the seal, and 3ml of pregel solutions was poured into the sheathing object. Subsequently, the seal 
(thermal melting arrival) of the bottom seal section 5 was carried out, after an appropriate time, the 
sheathing object was heated at 60 degrees C for 1 hour, and the polymerization and hardening of a 
pregel solution were done. 

[0032] As the above-mentioned pregel solution, it is LiPF6 to polyethylene-glycol diacrylate 
(molecular weight 500) and the mixed solvent of ethylene carbonateidiethyl carbonate =3:7 (volume 
ratio). The solution which dissolved by one mol / L concentration was mixed at a rate of the weight 
ratio 1:10, and what prepared the polymerization initiator by the specified quantity, in addition the 
approach of mixing to this further was used. 

[0033] The gel solid polymer electrolyte cell of each example indicated below as mentioned above 
and each example of a comparison was produced. Below, only the conditions which were not 
described by the above-mentioned manufacture approach are described. 

[0034] [Examples 1-8] 1, 1,3, and 3-tetramethyl butylperoxyneodecanoate (** 1) is used as a 
polymerization initiator. This 0.005 % of the weight (50 ppm), 0.01 % of the weight (100 ppm), 0.1 % of 
the weight (1000 ppm), 0.2 % of the weight (2000 ppm), It is made to be the same as that of the 
above except having used 0.5 % of the weight (5000 ppm), 1 % of the weight (10000 ppm), 5 % of the 
weight (50000 ppm), or the pregel solution that comes to carry out addition 10% of the weight 
(100000 ppm). The gel solid polymer electrolyte cell concerning examples 1-8 was produced. The 
geometric capacity of this cell was 127mAh(s). 
[0035] 
[Formula 1] 

CH 3 CH 3 O 

I I I 

CHo-C-CHp-COO-C-CqH! 9 

I I 
CH 3 CH 3 

i.i,3,3-f wnr m\° -mm' a/i-f 

[0036] [Examples 9-16] The examples 9-16 as well as the above-mentioned examples 1-8 were 
produced except having used t-butylperoxy neodecanoate (** 2) as a polymerization initiator. 
[0037] 
[Formula 2] 

CH 3 0 

I II 
CH 3 -COO-C-C 9 H 19 

CH 3 



[0038] [Examples 17-24] The examples 17-24 as well as the above-mentioned examples 1-8 were 
produced except having used t-hexyl peroxy pivalate (** 3) as a polymerization initiator. 
[0039] 
[Formula 3] 



, CH 3 O CH 3 

III 

CH3-CH2-CH2-COO-C-C-CH3 

I I 
CH 3 CH 3 

[0040] [Examples 25-32] The examples 25-32 as well as the above-mentioned examples 1-8 were 
produced except having used t-hexyl peroxy 2-ethylhexanoate (** 4) as a polymerization initiator. 
[0041] 
[Formula 4] 

CH 3 O 
I I 

CH 3 -CH 2 -CH 2 -COO-C-CH(CH 2 ) 3 -CH 3 

CH 3 C 2 H 5 

t-*\*m° -t*v2-if JKWi-f 

[0042] [Examples 33-40] The examples 33-40 as well as the above-mentioned examples 1-8 were 

produced except having used t-hexyl peroxy isopropyl MONOKABONETO (** 5) as a polymerization 

initiator. 

[0043] 

[Formula 5] 

CH 3 O CH 3 

I II I 
CH 3 -CH 2 -CH 2 -COO-C-0-CH 

I I 
CH 3 CH 3 

[0044] [Examples 41-48] The examples 41-48 as well as the above-mentioned examples 1-8 were 
produced except having used t-hexyl peroxy benzoate (** 6) as a polymerization initiator. 
[0045] 
[Formula 6] 

CH 3 O 
I I 

CH 3 -CH 2 -CH 2 -COO-C^O) 

CH 3 

[0046] [Examples 49-56] The examples 49-56 as well as the above-mentioned examples 1 -8 were 
produced except having used t-hexylperoxy neodecanoate (** 7) as a polymerization initiator. 
[0047] 
[Formula 7] 



CH 3 O CH 3 
CH3-CH2-CH2-COO-C-C-C6HT 3 

CH 3 CH 3 

[0048] [Examples 1-5 of a comparison] The examples 1-5 of a comparison were produced for the 
addition like the above-mentioned example 1 5% of the weight (50000 ppm) 0.2% of the weight (2000 
ppm) 0.01% of the weight (100 ppm) 0.005% of the weight (50 ppm) except having used 10% of the 
weight (100000 ppm), using a benzoyl peroxide as a polymerization initiator. 

[0049] (Measurement of discharge capacity) About each cell produced above, discharge capacity 
was measured on the conditions of discharging by 1 C constant current after charging according to 
1C constant current and 4.1V constant voltage at the room temperature until discharge final voltage 
was set to 2.75V. The relation between polymerization initiator concentration and discharge capacity 
showed the result to drawing 3 for every class of polymerization initiator. 
[0050] As a polymerization initiator so that clearly from drawing 3 1,1,3, and 3-tetramethyl 
butylperoxyneodecanoate (** 1), T-butylperoxy neodecanoate (** 2), t-hexyl peroxy pivalate (** 3), 
t-hexyl peroxy 2-ethylhexanoate (** 4), t-hexyl peroxy isopropyl MONOKABONETO (** 5), As 
compared with the example group cell of a comparison by which the benzoyl peroxide was used for 
the discharge capacity of the example group cell using t-hexyl peroxy benzoate (** 6) and 
t-hexylperoxy neodecanoate (** 7) as a polymerization initiator, discharge capacity became large 
substantially. And this discharge capacity had the large addition of the polymerization initiator to a 
pregel solution in the range of 100 ppm (0.01 % of the weight) - 50000 ppm (5 % of the weight), and 
having become large notably in the range of 1000 ppm (0.1 % of the weight) - 10000 ppm (1 % of the 
weight) especially was admitted. 

[0051] When it replaces with the benzoyl peroxide currently conventionally used as a polymerization 
initiator and the polymerization initiator of ** 1 — izing 7 is used from the above result, it turns out 
that a suitable gel solid polymer electrolyte is obtained. Moreover, a means to add these 
polymerization initiators more preferably to a pregel solution 0.1 % of the weight to 1% of the weight 
0.01 % of the weight to 5% of the weight, and to carry out polymerization hardening of a pregel 
solution, and nothing and this pregel solution in a sheathing body shows that cell capacity can be 
raised notably, when a gel solid polymer electrolyte is arranged between positive/negative two 
electrodes. 

[0052] [Other matters] The positive electrode which is the component of the gel giant-molecule 
solid electrolyte cell concerning this invention, a carbon negative electrode, a polymerization nature 
compound, the electrolytic solution, etc. are not limited to what was indicated above. As positive 
active material other than the above, they are LiNi02, LiMn02, and LiFe02, for example. It can be 
used and occlusion and various kinds of carbon materials which can be emitted can use a lithium ion 
as a negative-electrode active material, moreover — as a polymerization nature compound — 
acrylic compounds, such as for example, polyethylene-glycol diacrylate, — it can be used — as the 
electrolytic solution — the mixed solvent of organic solvents, such as ethylene carbonate, vinylene 
carbonate, and propylene carbonate, these, and low-boiling point solvents, such as dimethyl 
carbonate, diethyl carbonate, 1, 2-dimethoxyethane, 1, 2-diethoxy ethane, and ethoxy 
methoxyethane, — LiPF6, LiCI04, and LiCF3 S03 etc. — the solution which melted the solute can 
be used. 

[0053] Furthermore, the sheathing object in the above-mentioned example is not limited to what 
consists of an aluminum laminate material. Moreover, it is not limited to five layer systems, either. 
However, since it is maintenance of corrosion prevention and electric insulation in this case, since 
the adhesive property over a charge collector increases more preferably, it is good [ it is flexible, 
and / since configuration free nature is large, an aluminum lamination sheathing object is desirable 



and / the thing more than the three-tiered structure which covered the aluminum layer in the resin 
layer is desirable, and ] to constitute the resin layer of the field which counters a charge collector 
from acid denaturation polypropylene. In addition, although especially the thickness of each class of 
an aluminum lamination sheathing object is not limited, generally it is set to 10-100 micrometers. 
[0054] 

[Effect of the Invention] As explained above, in this invention, a gel solid polymer electrolyte is 
arranged between the forward negative electrodes which counter mutually with the means to which 
heat hardening of the pregel solution which adds polymerization initiators, such as 1, 1, 3, and 
3-tetramethyl butylperoxyneodecanoate, and becomes is carried out inside a cell sheathing object. 
The formation arrangement of the gel solid polymer electrolyte can be carried out between 
positive/negative two electrodes, without being able to form the gel solid polymer electrolyte stuck 
to the front face of positive/negative two electrodes as it is such a means, and moreover producing 
unreasonableness dynamically. 

[0055] Moreover, while polymerization initiators, such as 1 , 1 and 3 which are used by this invention, 
and 3-i:etramethyl butylperoxyneodecanoate, demonstrate the polymerization acceleration operation 
which was excellent under existence of the electrolytic solution, there are few bad operations 
exerted on a cell reaction. 

[0056] As mentioned above, according to this invention, the highly efficient gel solid polymer 
electrolyte cell excellent in discharge capacity or a cycle property can manufacture with sufficient 
productive efficiency. 



[Translation done.] 



